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We	 employed	 a	 cross-sectional	 design	 using	 routine	 clinical	 data	 from	 a	 UK	 regional	 ambulance	 service.	





as	 seizures	 by	 ambulance	 call	 handlers	 and	 2.7%	 (4,884/177,715)	 by	 paramedics	 on	 the	 scene.	 Suspected	
seizures	were	the	seventh	most	common	call	type.	The	annual	cost	of	managing	these	incidents	was	£890,148.	
Clinical	 and	 physiological	 variables	 were	 normal	 for	 most	 patients.	 59.3%	 (2,894/4,884)	 of	 patients	 were	
transported	to	hospital.		1/4,884	(0.02%)	patient	died.	Administration	of	diazepam,	insertion	of	an	airway	and	

























common	 causes	 of	 emergency	 calls	 to	 ambulance	 services	 comprising	 approximately	 3.3%	of	 all	 emergency	
incidents	
2
.	 Approximately	 75%	 of	 suspected	 seizures	 are	 epileptic	 seizures;	 the	 two	 other	 most	 frequent	
causes	are	psychogenic	non-epileptic	seizures	(PNES)	and	cardiogenic	syncope	(most	often	vasovagal	episodes)	
3
.	 In	England	 (mid-2011	population	53.11	million,	41.77	million	adults	 (≥16	years	old)	
4
),	 it	 is	estimated	 that	











Status	epilepticus	 is	a	medical	emergency	 requiring	 rapid	 treatment	with	benzodiazepines.	Although	current	
national	 guidelines	 for	 paramedics	 in	 the	United	 Kingdom	 (UK)	 on	management	 of	 seizures	 focus	 on	 status	
epilepticus	
7
,	 the	 majority	 of	 suspected	 seizures	 self-terminate	 within	 90	 seconds	 and	 are	 not	 medical	















to	 help	 paramedics	 make	 decisions	 about	 leaving	 these	 patients	 safely	 at	 home	
12,13












We	 undertook	 a	 cross-sectional	 study	 of	 routine	 ambulance	 service	 clinical	 data	 from	 East	 Midlands	
Ambulance	Service	NHS	Trust	 (EMAS)	between	1	August	2011	and	31	 July	2012,	where	 the	diagnosis	of	 the	
incident	was	suspected	seizure	and	to	which	an	ambulance	or	 rapid	 response	vehicle	 (RRV)	was	dispatched.		
EMAS	is	one	of	ten	National	Health	Service	(NHS)	ambulance	trusts	serving	the	population	of	England	(one	of	






5.5	 million	 (range	 2.6–7	million).	 EMAS	 covers	 6425	 square	 miles	 and	 has	 a	 population	 of	 4.8	 million	 (3.9	
million	 adults).	 	 Emergency	 (999)	 calls	 are	 initially	 dealt	 with	 by	 trained	 but	 non-clinical	 emergency	 call	
handlers	 who,	 based	 on	 computerised	 algorithms,	make	 decisions	 about	 dispatch	 of	 ambulances	 and	 their	
priority.	 The	 two	 systems	 in	 the	 UK	 are	 the	 Advanced	Medical	 Priority	 Dispatch	 System	 (AMPDS)	 and	 NHS	
Pathways.	EMAS	call	handlers	use	AMPDS.	AMPDS	is	an	international	system,	based	on	33	protocols	tailored	to	
a	range	of	clinical	conditions/presentations.	AMPDS	code	(protocol)	12	is	used	for	suspected	seizures	in	which	





incident	 by	 the	 ambulance	 call	 handler	 2)	 when	 the	 primary	 ‘chief	 complaint’	 (or	 other	 complaint)	 of	
‘convulsions/fitting’	 was	 selected	 by	 the	 ambulance	 clinician	 at	 the	 scene	 (paramedic,	 emergency	 medical	
technician	 etc.).	 Or	 if	 the	 chief	 complaint	was	 a	 free	 text	 entry	 consistent	with	 this	 (free	 text	 entries	were	





Clinical	 data	 were	 extracted	 from	 the	 clinical	 record,	 whether	 electronic	 Patient	 Report	 Forms	 (ePRFs)	 or	







We	 used	 descriptive	 statistics	 to	 summarise	 available	 data	 for	 ambulance	 service	 processes,	 ambulance	
response	 times,	 demographic	 data,	 clinical	 (physiological)	 findings	 and	 treatments.	 Continuous	 data	 from	





7	 parameters,	 where	 scores	 are	 allocated	 according	 to	 the	 extent	 to	which	 parameters	 differ	 from	 normal	
values.	A	normal	value	is	allocated	a	score	of	zero	and	the	maximum	score	for	each	parameter	is	2	or	3.	The	
rate	 of	 repeat	 incidents	 (the	 same	 patient	 generating	 more	 than	 one	 incident)	 was	 estimated	 using	 the	
patients’	date	of	birth,	gender	and	postcode	as	identifiers	for	individual	patients.	
	




UK	 ambulance	 service	 costs	 are	 based	 on	 individual	 agreements	 between	 the	 ambulance	 services	 and	 the	
contracting	 CCGs	 (who	 negotiate	 collectively	 with	 their	 local	 ambulance	 service).	 Ambulance	 services	 have	
three	 tariff	 bands	 for	 managing	 incidents.	 Tariffs	 are	 applied	 regardless	 of	 the	 urgency	 of	 the	 ambulance	
response.	Tariffs	were	obtained	from	EMAS:	calls	(C)	£5.57,	hear	and	treat/refer	(HTR)	£32.65	(for	managing	
an	 incident	 exclusively	with	 telephone	 advice),	 see	 and	 treat	 and	 convey	 (STC)	 £197.99	 (for	 dispatch	 of	 an	
ambulance	 or	 RRV	 plus	 transport	 to	 hospital)	 and	 see	 and	 treat/refer	 (STR)	 £229.00	 (for	 dispatch	 of	 an	




This	 study	 was	 a	 service	 evaluation	 and	 only	 used	 anonymised	 data	 so	 NHS	 Research	 Ethics	 Committee	






Between	 1	 August	 2011	 and	 31	 July	 2012	 EMAS	 dealt	 with	 211,317	 separate	 incidents.	 Of	 these,	 23,305	
involved	children	 (<16	years	old)	or	had	missing	data	 for	age	and	were	excluded	 from	the	analysis.	Another	
10,297	calls	were	not	classed	as	an	emergency	incident	and	were	also	excluded.	After	these	exclusions,	data	














AMPDS	 Code	 12	 (convulsions/seizures)	 was	 the	 seventh	most	 common	 call	 type	 (see	 Table	 1).	 The	 diurnal	
pattern	in	call	frequency	matched	that	of	all	other	calls	with	a	peak	late	morning,	a	plateau	throughout	the	day	
and	a	relatively	rapid	drop	from	midnight	to	the	nadir	at	5am,	from	which	it	rose	to	its	late	morning	peak.	An	
emergency	 vehicle	was	 dispatched	 by	 the	 call	 handlers	with	 an	 8-minute	 response	 (the	 highest	 priority)	 in	
58.9%	(3,026/5,139),	20-minute	response	in	9.1%	(469/5,139),	30-minute	response	in	30.9%	(1,587/5,139)	and	
telephone	advice	alone	in	1.1%	(57/5,139).	Four	determinant	descriptors	encompassed	93.2%	(4,789/5,139)	of	

















that	were	 not	 transported	 to	 hospital,	 11.4%	 (559/4,884)	 refused	 transport,	 treatment	was	 not	 required	 in	
3.9%	 (192/4,884)	and	1	patient	 (1/4,884)	was	deceased	 (see	Table	5).	The	 total	cost	of	managing	 the	entire	
cohort	 of	 incidents	 was	 £890,148.	 The	 most	 expensive	 single	 category	 of	 patients	 was	 those	 that	 were	






Table	 6.	 The	 following	 clinical	 variables	 perfectly	 predicted	 transport	 to	 hospital	 (i.e.	 patients	 were	 always	






from	 the	model	because	 they	occurred	 very	 infrequently	 in	 the	data:	AMPDS	12-D-00	and	AMPDS	12-D-01.		
The	 following	 variables	 had	 an	 odds	 ratio	 higher	 that	 1	 (p<0.05)	 and	 were	 associated	 with	 conveyance	 to	
hospital:	 male	 gender,	 age	 40-49,	 age	 80+,	 low	 oxygen	 saturation,	 abnormal	 heart	 rate,	 reduced	









incidents.	 Nevertheless,	 the	 majority	 of	 patients	 were	 transported	 to	 hospital	 (59.3%).	 	 Some	 variables	





that	 most	 of	 the	 explanation	 of	 the	 variance	 lay	 elsewhere.	 	 	 There	 are	 many	 clinical	 factors	 (especially	
features	 in	 the	history)	which	are	 likely	 to	be	 important	and	which	were	not	 recorded	 in	our	data	such	as	a	
change	 in	 seizure	pattern,	 additional	 clinical	 features	e.g.	 associated	headache	or	 injury	and	 type	of	 seizure	
(first	 seizure	 versus	 usual	 seizure	 in	 patient	 with	 established	 epilepsy).	 	 	 Qualitative	 research	 amongst	











and	 ‘chief	 complaint’	 recorded	 by	 ambulance	 clinicians.	 	 The	 proportion	 of	 patients	 allocated	 to	 specific	





	 suggesting	 that	 its	 performance	 is	 robust	 between	 ambulance	 services.	 We	 found	 a	 high	
concordance	 between	 the	 call-handlers	 allocating	 AMPDS	 12	 to	 an	 incident	 and	 the	 paramedics	 chief	
complaint.	Only	4.4%	(225/5,139)	of	those	categorised	as	AMPDS	code	12	were	not	assigned	a	chief	complaint	
of	 convulsions/fitting	 by	 the	 ambulance	 clinician.	 This	 suggests	 that	 the	 AMPDS	 algorithm	 is	 sensitive	 for	
identify	patients	with	 convulsions/fitting,	however	 it	 is	not	 specific	because	28.7%	 (1,397/4,884)	of	patients	













have	 specific	 data	 on	 the	diagnosis	 of	 cardiac	 arrest	 amongst	 our	 cohort	 but	 our	 results	 suggest	 that	more	
research	may	be	required	to	optimise	the	performance	of	AMPDS	for	diagnosis	of	seizures	and	to	consider	the	
possibility	of	dispatching	lower	priority	ambulances	for	most	AMPDS	code	12s.		Linkage	between	pre-hospital	





this	study	shows	an	excess	of	middle-aged	patients	which	does	not	 reflect	 the	prevalence	of	epilepsy	 in	 the	















the	 UK	 national	 ambulance	 guidance	 for	 seizures	
22




















.	Alternative	care	pathways	 (ACPs)	may	allow	patients	after	a	 seizure	 to	be	
referred	 to	 specialist	 services	 and	 avoid	unnecessary	 transport	 to	hospital	
24
	 but	 there	 is	 no	 specific	ACP	 in	
EMAS	for	seizures	and	very	few	patients	in	our	study	were	referred	to	other	care	providers,	such	as	their	GP,	
as	 an	 alternative	 to	 transport	 to	 hospital.	 Based	 on	 the	 clinical	 parameters	 our	 data	 suggest	 that	 a	 large	
proportion	 of	 our	 cohort	may	be	 suitable	 but	 a	 prospective	 criterion-based	 approach	would	 be	 required	 to	
determine	the	actual	number	of	suitable	patients.	The	physiological	variables	reported	in	this	study	are	 ‘first	
vitals’	 i.e.	the	assessment	performed	on	arrival.	It	 is	likely	that	by	the	end	of	the	assessment	many	abnormal	








cases	 repeat	 incidents	 are	 a	 marker	 of	 failed	 ambulatory	 care.	 Ongoing	 seizures	 in	 epilepsy	 should	 trigger	
expert	review	to	review	the	diagnosis,	optimise	treatment	and	in	patients	with	refractory	epilepsy	develop	an	




The	main	 strength	 of	 this	 study	 is	 the	 relatively	 large	 size	 of	 the	 cohort.	 Previous	 studies	 have	 been	much	
smaller	and	relied	on	manual	extraction	of	data	from	clinical	records.	Clinical	data	and	process	data	is	routinely	
and	automatically	 collected	 in	 EMAS	which	means	 that	 a	 large	data-set	was	available	 for	 this	 research.	Our	
study	allowed	us	 to	 show	that	 the	majority	of	 clinical/physiological	 variables	were	normal	on	arrival	but	we	
were	 not	 able	 to	 include	 other	 important	 factors	which	were	 not	 included	 in	 our	 data	 such	 as	 a	 change	 in	
seizure	 pattern,	 additional	 clinical	 features	 e.g.	 associated	 headache,	 injury	 or	 type	 of	 seizure	 (first	 seizure	
versus	 usual	 seizure	 in	 patient	 with	 established	 epilepsy).	 Further	 research	 is	 required	 to	 determine	which	




of	 the	study.	 	Data	on	variability	between	UK	ambulance	trusts	 in	 terms	of	suspected	seizures	has	not	been	
published	 in	 the	 medical	 literature	 and	 internationally	 there	 is	 a	 lack	 of	 good	 quality	 data.	 	 Transport	 to	







conducted.	 	However,	 there	 is	no	 reason	 to	believe	 that	 the	 fundamentals	of	 this	 study,	 such	as	 the	clinical	


















Rank	 AMPDS	Protocol	name	(protocol	code/number)	 EMAS	 %	
1	 Falls	(17)	 27,463	 15.5%	
2	 Chest	pain	(non-traumatic)	(10)	 18,187	 10.2%	
3	 Breathing	problems	(6)	 12,842	 7.2%	
4	 Sick	person	(specific	diagnosis)	(26)	 10,288	 5.8%	
5	 Unconscious	/	fainting	(near)	(31)	 8,505	 4.8%	
6	 Overdose	/	poisoning	(ingestion)	(23)	 5,539	 3.1%	
7	 Convulsions	/	fitting	(12)	 5,139	 2.9%	
8	 Haemorrhage	/	laceration	(21)	 4,899	 2.8%	
9	 Stroke	(CVA)	(28)	 4,812	 2.7%	









Determinant	descriptors	 Determinant	code	 Code	Call	 Category	Response	times	 Number	 %	
Not	breathing	(after	key	questioning)	 12-D-01	 Red	1	(A)	 Response	in	8	min	 12	 0.2	
Convulsion/Fitting	Delta	Override	 12-D-00	 Red	2	(A)	 Response	in	8	min	 1	 0.0	
Continuous	or	multiple	fitting	 12-D-02	 Red	2	(A)	 Response	in	8	min	 2273	 44.2	
Agonal/ineffective	breathing	 12-D-03	 Red	2	(A)	 Response	in	8	min	 21	 0.4	
Effective	breathing	not	verified	≥35	 12-D-04	 Red	2	(A)	 Response	in	8	min	 647	 12.6	
Focal	fit	(not	alert)	 12-C-01	 Red	2	(A)	 Response	in	8	min	 44	 0.9	
Pregnancy		 12-C-02	 Red	2	(A)	 Response	in	8	min	 28	 0.5	
Diabetic		 12-C-03	 Green	1	(C)	 Response	in	20	min	 187	 3.6	
Effective	breathing	not	verified	<35		 12-B-01	 Green	1	(C)	 Response	in	20	min	 282	 5.5	
Not	fitting	now	and	breathing	effectively	(verified)	 12-A-01	 Green	2	(C)	 Response	in	30	min	 1587	 30.9	
-	-	-	 -	 Green	3	(C)	 Tel	assess	within	60	min	 -	 -	
Focal	fit	(alert)	 12-A-02	 Green	4	(C)	 Tel	assess	within	60	min	 23	 0.5	


































	 	 	 	 	 	 	 	 	Gender	 Female	 653 45.6%	 1217 42.1% 226 40.6% 2096	 42.9%
	
Male	 691	 48.2%	 1565	 54.1%	 315	 56.6%	 2571	 52.6%	
	
Missing	 89	 6.2%	 112	 3.9%	 16	 2.9%	 217	 4.4%	
	 	 	 	 	 	 	 	 	 	
Ethnicity	 Asian	 16	 1.1%	 30	 1.0%	 0	 0.0%	 46	 0.9%	
	
Black	 6	 0.4%	 7	 0.2%	 0	 0.0%	 13	 0.3%	
	
Mixed/other	 8	 0.6%	 21	 0.7%	 0	 0.0%	 29	 0.6%	
	
White	 888	 62.0%	 1847	 63.8%	 0	 0.0%	 2735	 56.0%	
	
Missing	 515	 35.9%	 989	 34.2%	 557	 100.0%	 2061	 42.2%	
	 	 	 	 	 	 	 	 	 	
Age	group	 16-29	 472	 32.9%	 767	 26.5%	 162	 29.1%	 1401	 28.7%	
(years)	 30-39	 287	 20.0%	 507	 17.5%	 91	 16.3%	 885	 18.1%	
	
40-49	 243	 17.0%	 564	 19.5%	 115	 20.6%	 922	 18.9%	
	
50-59	 172	 12.0%	 382	 13.2%	 64	 11.5%	 618	 12.7%	
	
60-69	 115	 8.0%	 245	 8.5%	 56	 10.1%	 416	 8.5%	
	
70-79	 71	 5.0%	 200	 6.9%	 20	 3.6%	 291	 6.0%	
	
80+	 73	 5.1%	 229	 7.9%	 49	 8.8%	 351	 7.2%	
	
Missing	 0	 0.0%	 0	 0.0%	 0	 0.0%	 0	 0.0%	
	 	 	 	 	 	 	 	 	 	
Number	of	 1	 1023	 71.4%	 2228	 77.0%	 0	 0.0%	 3251	 66.6%	
incidents	per	 2	 81	 5.7%	 175	 6.0%	 0	 0.0%	 256	 5.2%	
patient	 3	 22	 1.5%	 49	 1.7%	 0	 0.0%	 71	 1.5%	
	
4	 28	 2.0%	 17	 0.6%	 0	 0.0%	 45	 0.9%	
	
5	 2	 0.1%	 8	 0.3%	 0	 0.0%	 10	 0.2%	
	
6	 4	 0.3%	 5	 0.2%	 0	 0.0%	 9	 0.2%	
	
7+	 4	 0.3%	 3	 0.1%	 0	 0.0%	 7	 0.1%	
	
Missing	 269	 18.8%	 409	 14.1%	 557	 100.0%	 1235	 25.3%	
	 	 	 	 	 	 	 	 	 	
Index	of	 1	 245	 17.1%	 479	 16.6%	 0	 0.0%	 724	 14.8%	
Multiple	 2	 118	 8.2%	 199	 6.9%	 0	 0.0%	 317	 6.5%	
Deprivation	 3	 74	 5.2%	 154	 5.3%	 0	 0.0%	 228	 4.7%	
	
4	 76	 5.3%	 142	 4.9%	 0	 0.0%	 218	 4.5%	
	
5	 42	 2.9%	 71	 2.5%	 0	 0.0%	 113	 2.3%	









	 	 	 	
Clinical	variable	 Value	(NEWS	score)	 N	=4,884	 %	
Respiratory	rate	*	 12-20	(0)	 3552	 72.7%	
	 9-11	(1)	 10	 0.2%	
	 21-24	(2)	 303	 6.2%	
	 ≤8	or	≥25	(3)	 227	 4.6%	
	 Missing	 792	 16.2%	
Oxygen	saturation	*	 ≥96	(0)	 2884	 59.0%	
	 94-95	(1)	 399	 8.2%	
	 92-93	(2)	 52	 1.1%	
	 ≤91	(3)	 	 187	 3.8%	
	 Missing	 1362	 27.9%	
Supplemental	oxygen	*	 Not	administered	(0)	 4497	 92.1%	
	 Administered	(2)	 387	 7.9%	
	 Missing	 0	 0%	
Temperature	(
0
C)	*	 36.1	-38.0	(0)	 1906	 39.0%	
	 35.1-36.0	&	38.1-39.0	(1)	 347	 7.1%	
	 ≥39.1	(2)	 26	 0.5%	
	 ≤35.0	(3)	 47	 1.0%	
	 missing	 2558	 52.4%	
Systolic	blood	pressure	(mmHg)	*	 111-219	(0)	 3386	 69.3%	
	 101-110	(1)	 341	 7.0%	
	 91-100	(2)	 96	 2.0%	
	 ≤90	or	≥	220	(3)	 81	 1.7%	
	 Missing	 980	 20.1%	
Heart	rate	(beats/minute)	*	 51-90	(0)	 1871	 38.3%	
	 41-50	or	91-110	(1)	 1376	 28.2%	
	 111-130	(2)	 658	 13.5%	
	 ≤40	or	≥131	(3)	 247	 5.1%	
	 Missing	 732	 15.0%	
Conscious	level	(AVPU)	*	 Alert	(0)	 2653	 54.3%	
	 Voice	(3)	 815	 16.7%	
	 Pain	(3)	 286	 5.9%	
	 Unresponsive	(3)	 301	 6.2%	
	 Missing	 829	 17.0%	
Glasgow	Coma	Scale	 15	 2420	 49.5%	
	 14	 552	 11.3%	
	 13	 209	 4.3%	
	 ≤12	 799	 16.4%	
	 Missing	 904	 18.5%	
Blood	glucose	(mmol/l)	 Normal	(4-20)	 2512	 51.4%	
	 Low	(<4)	 100	 2.0%	
13	
	
	 High	(>20)	 5	 0.1%	
	 Missing	 2267	 46.4%	
Airway	 Clear	 511	 10.5%	
	 Noisy	 9	 0.2%	
	 Obstructed	 4	 0.1%	
	 Vomited	 4	 0.1%	
	 missing	 4356	 89.2%	
ECG	 Not	taken	 4749	 97.2%	
	 Taken	 135	 2.8%	
	 Missing	 0	 0%	
Diazepam	 Not	administered	 4810	 98.5%	
	 Administered	 74	 1.5%	
	 Missing	 0	 0%	
Time	on	scene	(hours)	 <0.5	 595	 12.2%	
	 0.5-1.0	 578	 11.8%	
	 1-1.5	 1819	 37.2%	
	 >	1.5	 1892	 38.7%	
	 Missing	 0	 0%	
National	Early	Warning	Score	 0	 4198	 86.0%	
	 1	 28	 0.6%	
	 2	 75	 1.5%	
	 3	 583	 11.9%	









Outcome	 n	 %	 Tariff	band	 Total	cost	
Cancelled	on	route	 0	 0.0%	 C	(£5.57)	 0	
Deceased	and	Transported	 0	 0.0%	 STC	(£197.99)	 0	
Deceased	not	Transported	 1	 0.0%	 STR	(£229.00)	 229	
No	Patient	Found	 0	 0.0%	 STR	(£229.00)	 0	
No	Treatment	Required	 192	 3.9%	 STR	(£229.00)	 43,968	
Not	Treated,	Transferred	Care	 12	 0.2%	 STR	(£229.00)	 2,748	
Other	 41	 0.8%	 -	 	-	
Own	Transport	 8	 0.2%	 STR	(£229.00)	 1,832	
Patient	Refused	Care	 34	 0.7%	 STR	(£229.00)	 7,786	
Patient	Refused	Transport	 559	 11.4%	 STR	(£229.00)	 128,011	
Record	created	in	error	 0	 0.0%	 -	 	-	
Referred	to	Other	Agency	 27	 0.6%	 STR	(£229.00)	 6,183	
Referred	to	Primary	Care	 71	 1.5%	 STR	(£229.00)	 16,259	
Treated	and	Discharged	 481	 9.8%	 STR	(£229.00)	 110,149	
Treated	and	Transported	 2894	 59.3%	 STC	(£197.99)	 572,983	
Missing	 564	 11.5%	 -		 	-	






Table	6	Multivariable	 logistic	 regression	model	 showing	 factors	which	predict	 transport	 to	hospital.	 	 IMD:	
Index	of	Multiple	Deprivation,	1	most	deprived,	5	least	deprived.	Respiratory	rate,	breaths	per	minute.	BP,	
blood	 pressure.	 Conscious	 level	 (AVPU):	 A	 alert,	 V	 voice,	 P	 pain,	 U	 unresponsive.	 AMPDS,	 AMPDS	
determinant	descriptor	code	(see	Table	2	for	full	determinant	descriptor	name).	Covariates	not	included	in	
the	 model	 and	 reason	 for	 non-inclusion:	 1)	 Covariate	 categories	 that	 perfectly	 predicted	 transport:	
diazepam	administered,	 airway	 inserted,	 temperature	 ≥39.1.	AMPDS	determinant	 descriptor	 codes:	 12-A-
02,	 12-A-03,	 AMPDS	 12-C-01,	 12-D-03.	 2)	 Covariate	 category	 that	 perfectly	 predicted	 non-transport:	
respiratory	 rate	 (9-11)	due	 to	very	 few	patients	 in	 this	 category).	 3)	Covariates	exhibiting	 collinearity	and	
low	frequency:	AMPDS	12-D-00,	12-D-01.	
	
Independent	Variable	 Value	 Odds	Ratio		 (95%	CI)	 p-value	
Gender		 Female	 Reference	 	 	
	 Male	 2.11	 (1.17	-	3.81)	 0.01	
Age	group	(years)	 16-29	 Reference	 	 	
	 30-39	 1.44	 (0.64	-	3.25)	 0.37	
	 40-49	 3.32	 (1.36	-	8.09)	 0.01	
	 50-59	 1.5	 (0.53	-	4.23)	 0.45	
	 60-69	 2.5	 (0.7	-	8.9)	 0.16	
	 70-79	 3.41	 (0.72	-	16.16)	 0.12	
	 80+	 7.21	 (1.43	-	36.45)	 0.02	
IMD	 1	 Reference	 	 	
	 2	 0.5	 (0.23	-	1.11)	 0.09	
	 3	 1.1	 (0.43	-	2.82)	 0.84	
	 4	 1.83	 (0.67	-	5.05)	 0.24	
	 5	 0.21	 (0.03	-	1.44)	 0.11	
Respiratory	rate	 12-20	(0)	 Reference	 	 	
	 21-24	(2)	 1.79	 (0.62	-	5.18)	 0.29	
	 ≤8	or	≥24	(3)	 2.17	 (0.32	-	14.87)	 0.43	
Oxygen	saturation	(%)	 ≥96	(0)	 Reference	 	 	
	 <96	(1-3)	 3.00	 (1.21	–	7.43)	 0.02		
Supplemental	oxygen	 Not	administered	(0)	 Reference	 	 	
	 Administered	(2)	 5.42	 (0.86	-	34.02)	 0.07	
Temperature	 36.1-38.0	(0)	 Reference	 	 	
	 35.1-36.0	and	38.1-39.0	(1)	 1.28	 (0.53	-	3.08)	 0.58	
	 ≤35.0	or	≥	39.1	(3)	 1.8	 (0.11	-	29.44)	 0.68	
Systolic	BP		 111-219	(0)	 Reference	 	 	
	 101-110	(1)	 0.64	 (0.23	-	1.78)	 0.4	
	 91-100	(2)	 2.6	 (0.23	-	29.78)	 0.44	
	 ≤90	and	≥220	(3)	 0.42	 (0.06	-	2.83)	 0.37	
Heart	rate	 51-90	(0)	 Reference	 	 	
	 41-50	or	91-110	(1)	 2.03	 (1.03	-	4.02)	 0.04	
111-130	(2)	 1.64	 (0.68	-	3.96)	 0.27	
	 ≤40	or	≥131	(3)	 19.99	 (2.7	-	148.15)	 P<0.001	
Conscious	level	 A	(0)	 Reference	 	 	
	 VPU	(3)	 2.62	 (1.24	-	5.55)	 0.01	
Blood	glucose	 Normal	 Reference	 	 	
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	 <4mmol/l	or	>20mmol/l	 3.35	 (0.6	-	18.57)	 0.17	
Time	on	scene	(hours)	 <0.5	 Reference	 	 	
	 0.5-1.0	 1.83	 (0.73	-	4.61)	 0.2	
	 1-1.5	 2.23	 (1.05	-	4.73)	 0.04	
	 >	1.5	hr	 2.25	 (0.9	-	5.64)	 0.08	
AMPDS	 12-A-01	 Reference	 	 	
	 12-B-01	 2.25	 (0.72	-	6.96)	 0.16	
	 12-C-02	(pregnancy)	 9.87	 (1.05	-	93.15)	 0.047	
	 12-D-02	 0.98	 (0.49	-	1.95)	 0.96	
	 12-D-04	 1.33	 (0.5	-	3.56)	 0.57	
Incidents	per	patient	 1	 Reference	 	 	
	 >1	 0.71	 (0.42	-	1.19)	 0.2	
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